Genetics is a determinant of bone strength and thus bone fragility that occurs in end of lay hens, leading to bone breakage during housing, depopulation, shipping, and processing of these birds. Gregory and Wilkins (1989) reported that broken bones were found in 29% of hens before slaughter and that the proportion had risen to 98% by the time the carcasses had reached the end of the processing line, with an average of 6 broken bones per bird. The ischium, humerus, and keel showed the highest fracture incidences, with pubis, ulna, coracoid and femur also breaking frequently. The aim of this study was to determine the effect of breed on the incidence of old, shipping, and processing breaks of end of lay hens.
Introduction
Genetics is a determinant of bone strength and thus bone fragility that occurs in end of lay hens, leading to bone breakage during housing, depopulation, shipping, and processing of these birds. Gregory and Wilkins (1989) reported that broken bones were found in 29% of hens before slaughter and that the proportion had risen to 98% by the time the carcasses had reached the end of the processing line, with an average of 6 broken bones per bird. The ischium, humerus, and keel showed the highest fracture incidences, with pubis, ulna, coracoid and femur also breaking frequently. The aim of this study was to determine the effect of breed on the incidence of old, shipping, and processing breaks of end of lay hens.
Trial
At 18 weeks of age, 72 pullets from each of three lines (Babcock B300, ISA Brown, and Brown Leghorn) were housed 6 per cage in a cage facility. At 20 weeks of age, another 72 pullets per line were housed. The pullets were fed an isonitrogenous and isoenergetic standard layer diet. Egg production parameters were recorded throughout the experiment from 19 to 74 weeks of age.
At 77 weeks of age the hens were picked from the cages and carried to shipping crates by a non-commercial catching crew, with three birds in each hand. 21 hens were placed in each crate until slaughter time.
Neck slitting was performed manually with an electric knife. The birds were then sent through the water bath for 2 minutes and continued into the plucker for 30 seconds at a speed of 150 revolutions/minute. Upon completion of manual evisceration, the carcasses were placed in a chill tank for 1 hour, hung upright by placing the carcass on a pole, and drained. The carcasses were then frozen until time for dissection.
Where a fracture showed signs of fusion, it was classified as an old break. Shipping breaks refer to breaks that had bloody show on them, while processing breaks were all other breaks.
Results -Old Breaks
The commercial layers, the ISA Brown (ISAB) and Babcock B300 (BAB), had the highest incidence of old breaks at 11.1 % and 11.7% respectively.
The Brown Leghorns (BL) experienced no breaks throughout caging (Table  1) . Older unimproved strains, such as the Roslin J-line Brown Leghorn, have been proven to be relatively resistant to problems associated with bone fragility, such as osteoporosis (Rennie et al. 1997) . A broken sternum was the most prevalent break in the commercial layers of the current study.
Shipping Breaks
A similar pattern emerged throughout shipping whereby the ISAB and BAB hens experienced higher incidences of bone breakage, 7.9% and 10.0% respectively, while the BL hens only had 3.5% of hens with broken bones ( which may have been caused by wing flapping while in the crates or during placement into the crates.
Processing Breaks
Processing had a huge impact on the incidence of bone breakage with 100% of each strain of layer experiencing at least one broken bone. This may be best explained by the evisceration process as well as the method by which the birds were hung for draining. There was a very high incidence of birds with a broken ischium and pubis which agrees with findings of Gregory and Wilkins (1989) . Strain Differences BL hens had the lowest number of breaks per bird at 8.7 while ISAB and BAB hens had an average of 13.5 and 18.9 broken bones respectively (Table 2) .
This may be an indication of the loss of bone strength in hens bred for high commercial egg production.
Conclusions
There is indeed a strain difference with regards to bone fragility. It appears as though those hens selected for improved longevity of egg production do so at a compromise of bone strength. The non-selected BL hens, while liable to processing breaks, are more resistant to breaks as a result of caging, depopulation and shipping than that of commercial layers.
